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(57) Abstract 

PROBLEM TO BE SOLVED: To prevent the contact of 
rolle with static preeeure bearings by excessive 
li miaw ita l force and to ahways roO the fiawtess product 
of a metal plata excellent in surface quality at the 
time of executing rolBng with a rdfing m3l whose work 
roils are supported with static pressure bearings m the 
lioiizuiiU I direction. 

SOLUTION: The work rolls 2. 3 are supported with the 
static fnessure beanngs 12, 13, 14, 15 throtjQh idle 
rolls 6. 9, 10, 11. And, the work rolls 2. 3 whose 
offset arnount is chm^ed with moving devices 20, 21 
through ttie static pressure t)earir^ 14. 15. By pressing 
the work rolls with a certain force through the static 
pressure t>earing, the force from the moving device 20, 
21 are catched with pressing cylinderB 22, 23. 

COPYRIGHT: {C)ig98.JPO 




-1- 



(19) 0*BH*fF/f (JP) (12) i2t ^ i2i # (A) 



i|#ll¥10-230308 

(43)<B^HB ¥«10^(1998)9^2 B 



(BDlntCL* 
B 2 1 B 31/07 
13/14 
29/00 
F 1 6 C 32/06 



F I 

B 2 1 B 31/07 
13/14 
29/00 

F 1 6 C 32/06 



£ 
D 
C 
C 



mm^ m^m(om7 ol (± 13 m) 





^^^-38909 


(71)ffllSA 


000005108 






































































(72) 










^«yRBStTe^irr=Tei»n* 














(74)f^A 


#3il± »B H 



(54) jEEMtt:^a:rnEES:«rj£ 



(57) [S*^] 

9. 10. 1 l«:/rL. #Jit*Sl 2. 13. 14, 1 

>y2 2. 2 3&i. ltEEi4^12. 1 3>^/^LT^)^- 
S©;(3^}PU^^:f. ^«I^a2 0. 2 6 fi[>;t7^:St:t 




1:ES» 

:T< Kjva-ii/ 
16-19: f-/. 

24.25: o-K-tJ»' 



(2) 

1 

sZima -ju<DffliM*S£^*II:t»«: J: •5*¥:&rfi]«:3a^-r 
SHEWS* . HUie^'^mo - Jl/CDAfflJfe J: 0'UHIJ©?JJ:^ 

[i«St:52 ] I9:a?31 1 fe«S©JESit8Ccfec^r. iliBPlI lo 

^@^r. AffliJte J:0'Wffl'JcD ^ -^ii^^c < 1 :^©fflij©» 
BEf6S«:S:Wfc C <!: >&#ai «!: t- -SffiStS. 

)EBSS«:*Jir»-c. l«iB#EE¥iiS-c3at3tiSa-;i/©ir 20 

gB»ffaiSK:*f-rs»_tJi*S'J3E-rs^±siiij3e^s«r 

[19^5} ii^l*i64©^%C=.-rtl7Sil^iBiS© 

[lipase] ff^:S2fBtS©E!SISfc4sl»-C. BuiB*¥ 
:t»«'M#ia«ci o-caims nfc7jc^;t)*iBiT«©fii«T«: 

Sl*©?:{i;i/c C i =£!|t8i[ t -r S ESS. 
[11^7] 11^2 iBifi©E5I«|{C*JC>-C. B5iB*¥ 

iBf'Piio - ;i/^8()ffl©^«i^e*$ijaiT -a 

[ii^ 8 ] 7 © -5 ^l^-rtiAU :®ietS© 

)BS^tC*j.l>T . bJI Bi'fMI o-Jl't BulB^EfiS i ©r^ 

[stAlt^9 ) iS3j<]SiiB*g©E5itS«:*ji,»T. BuiB»E 40 

*>-:)B5iBtt*&7L©S?:Siti:)?|6l-C^^I:§-&-^cC i ?r!{#m . 

{c*jt,>r. «iiB*¥:^)a'JS^g«:j;-p-cii-Ef4SK:7K¥ 
:fri^K:jnito5*5ii:^*9JSu! a«5tStifcKrBB*¥*tc 

{Cfel^-r. BufB^±fii!!'JS#S«:J:-,TI5iBPE»iliStc 50 
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)^fr4ButBa-;U©?^J:fi«rrWSU. ffl'JS $ n/c B(fiB?* 
±aK:jt;DTB5fBf'P*ci-;u©AUiWJ:^[6]©fii[a**(l® 

[i§3?JMl 2] fiatJi4iB*S©EiitS?rffll-^/cE5i:&a 
K:*st»r. t9sB^±fia!lS*l8K:j:ot:iriB8IE$iliStc 

tc*j i^-c . m%zw±.ss)m.^^ic j: -CBtriBPEWstc 
±snc]x:^\:,xm%^wmii^im^rz>m^E.t)^%mt 

[fi^l 4] ii^3l3iBtS©Ejiim*fflt.»fcEJi:3^-j* 
(c*si>r . BuiB7K¥;tiiiJS^S(c J: rttEfiStcxK^ 
15\^ Vimioi>ii^W-ts^mm\is J: 0'lgij)ffiiJ©j!X:)5-T-i'J^ 
u. S{'PffliJ*jJ:o'|gatiffliJ©*^:^;M(cit.cr, IuIBPE 
**§K:«*&-r€.fife<*E;'3©i«fTEffl!jili«lffi[|©M«r*«fflir 
2. C i *#ii[i-r-5EJl3^^. 

«!rffi7k^^jaa3e^©K:j:or»EI*S(c*^ 

icmt>^ii<^w-t)^m^mi6 j: i>'|gstiffl'J©?^:^-rf ij^ 
»f'PWJ*jj:i>'i!iaSffl'J©*¥:t)ll(cjs;cr. friBlfo 
l*W:^^^*S-c^^ 3 # 4:*©aifPffliJ<!: |g»HB'J©M* 

[ii^i 6] iS*]l4iBiS©E?itS«:flli^fcES:)?a 
«c*j c »-c . B«iB^±SS'JS^S(c J: r «!fiB»EttSK: 
1tt-r^Wma--)Vo:>i^±M^msy3iiil(Di}>tj: < i 2 .•=& 
■Cirj^ 0 , ffi'JS 3 n/cBuief*JiS©!i(imfiiJ*s<fc O'lEttffliJ 
©MMiiecr. fJIB»EWS«:«*&rSSK<*E:'3©JSIfP 

[if^l 7] l»*S4iBtS©ES^*fflCi/cE®5Sri4 

k:*ji,>-c. msim±mwm^mic^^xmn$»Kns(>c 

M-t i>mniti-)V(Dn±Mi:msy3\^<D'J>fJ: < <!: 2 * 

[coon 

Mti*$<fcO*E5i??ffi(c(it3 0. /hSf'PHa-ju© 
^ L/ceEfm-f>Sf9M©ffiS(c$7£i:(;cEJii^4t$ J:acE 

m^mcmri>, . . 

[0002] 

ffiaWvr©EEM«c«. /jNS©fmD-jU*sfflt,^6*ir# 
fc. {1^D-JUS*5/Js$< ^cSi^Ma-;b©fllfKl!ltt 
*«/h3 <tj:K>. '^ic:^WmP^X<Otct>^ifir^mt tt-jX 
<'-5.. C©*¥/ct)*«R1it©?Kt^ JWSLti* 
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3 

[0 00 3 3 ±iB©C<t^:^SL-C. -b^i^v-s;!/?: 10 
60- 1 8 206^<&#RtCPiin$n-CC^SJ:e'Aj:, 

[0 0 0 4] cnfC*fLr«> l5fmM14«CDM'fbEi5± 
^rSf), 3!poyhSC){'pmD--»l'*5i^-C#SBEi£miO 20 
-C. Itra^S - 5 0 1 0 9-^t&«K:iEK3n/cEES«3W 
CCOffig^tt, 7K¥7?rSj-9-!i<- hn-;l.^^«cir) 

/cto**«imLr*©*Wctei&'*S0 i^iSJ:^ o-Jl/ 

<b 0 i «c -S J: ^ )&:ti[S(cf1^ a -^I'^r^Sb 

[0 0 0 5] V*^Lf3iifih. ±iE<^W-5-50 lOQ 30 

[0 006 ] mraiOJ: ^^j:«*2faffittt*i©S^b*E5± 
HS«iLt:. »BE«i5*«t>3tftila-;U©7j<:qi5&iej 40 

^m.m^mx^'Emm*^ ^^w-s - i 3 3 e .- 

fgicga^snrt^^. c©EBiti©«tBsit^«> 

01 7{cn^-rj:^t?*-5. mi5. mti 0 ii&.mti> 

i'mti-}Vl0 2. 1 0 3*5itipan-JH 0 4, 105 
*J<fc (>'ffi5iD 1 0 6. 1 0 7 «: i 0 Si::fr[fi](c3£J# 
SnT*J«5 . 3 ^{Cf'Pllo-;!/ 1 0 2. 1 0 3©7k^::^ 

io]«. -?-*T-enr-< K;un-;n 0 8. 109. 11 

0. 1 1 l*/rL.-C#lEWS.l 1 2. 113. 114. 
1 1 5icJ:*)^t^ttiXl^i>. 

[0007] 50 
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mm*m^oJ:^i:ti*j^m] lai 7ic-m=k7fk-r^ 

»EI4S1 1 2. 113. 114. l isted*) 
fp^a-;!/ 1 0 2. 1 0 3©7k¥:i^ifi]^}t?r?7^'ffiStS 

[000 8)017 K:n^-rffig«-C«. f^Hn-;!/ 1 0 

2. 1 0 3{i/Ii5M©tt''C^(C^g$n-Cl^/c. — f'P 
^cI-;^s=&/^3<■rs^^. ^©|gtb«i©?tS^filiS 
-r-Sfc«>K:fmp-;u«it«lg8b<!:«f#t*. 

ti. c<otcit>. •f'Plgo-;UK:1S^D-;i/-^4'P^u--»i'*> 
6©EM h-'l'^'*^^-5l5R«C*^:^rSl©S^*AJ^^ 

•5. h;l'i7*i;*c*C^E5i^^-C«c©IEStfgi^:;'3 (Tk^ 

-;^^I^IIIiS©l*S:^^••;' Ki^s^t^-CU^CV 555:^ 

fc^afgn. «t*©D''o»*«l/<fiT3-a-*c<!:«:<c 

ffe:75', Jli^l^5-'^• .> Kcc-ot,^:^c^?£-^©s*«:Lr 

S*5*>«>. e:©^ft{'pm«:«^:;A;;rj:ffiJrBl€rSL. 3tJitt 

tfi'Smt $rixi>i>fcib, -e-©^<g{c«^ < ©sffl*s*> 

[ 0 0 0 9 ] 3 6tc, ±gB©J: ^i5::p*^*l55il:f Sfc 

tbic «, f^EI6Sfc#.$&^ -SttlEfCs^^g^rJ^/t-tf -5, Aj: i' 

[0010] *#6BjcDgfi«3{i, »i3E$ili§(c J; oTi'^a 
I/. 3g:^^f*^:/3Ccj:-ipTfcP-jVi#lEI4S<t©MM 

[0011] 

i,—m(ow&u -jv t ^m^ . *>omrfe®«©«:^Siiii 
Ji(±OffifflT±iBfPI*n-;i/©ffiJE*S£^EE:^«: J: K) tK 
¥:5-|S]K:3^}#-r*»ffiliS^r, f'^»a-;u©Affi>J*5J;Uf 
aiffliJ©)!X5?K:«AfcEMIi{c*jC^-C. Wi2»JEI4SCC. 
{'^D -^u^&AflPJfc J: yfm»J©7?|o]Cc*¥i^ii$ 

•5. 

[0012] ±fB©J; ^{c:^^Dj{c45C^T«> itJEfftg 
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[0013] K:*sC:.-C?ff S L- < «. ^)Elft§«:>pf 

[0014] */c»* L < «. ^Ki^S»AfffJ*J 

■o^o^Ki^atc J: S:^(cjK^ SJf L^W:;^ Priests # 
L/{^ :<3^^*IS«rflfe:&©I^BE«iSK:« A ^, J: ^ tc 

[0015] 3 U < I*. »)EttSt?3^3n^ 

( 0 0 1 6 ] Sfc. ±gS*^;»3i'J:E*'g«:j:oTaiJ^3 
(0 0 1 7 ] */c. ±f&!k^*?!>J5E*ia«:<fcor«'J3c$ 

[0018] $/c, ±iH*^:tiaiJ^#e«:j:-5-CiiJ^3 

[0019] *yt*^§8«:<}:n«> ±iE7k^*»M^® 

■ [ 0 0 2 0 ] 5 ecc. t?±*f.'JS*f5«: J: o rPJIfiSS 
icMt -5 n - ;KD??±S*S>J^ U . S'JS § n/c?#±Sic 

[002 1 ] ±ia«fiRtc*jt»-c«. 7K¥;^aiJ>£^ia-C'ffi 
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[0022] 5 6iC7K¥:^<&«'j«-r -SKtD fj tc. itffii 

Stc^t t" ■5 a- ;l/©f^±g . -r JJc to ^ CI - ;i' i li§7 
K <!: ©FdjOSggg ^r?±fiSijm#iar-jUSL . ««Jx. {*^© 

[0023] JW±©J: 5 ^cffi@««:*Jl»-r»S L < «. 
□ - ju t i ©rate T -Y F JU P - S 
10 Cttf^). CntCjcO. f^lSO-JU©S3!)i:t>v-Y> 

[0 02 4] mEm^icm.w4:miit^mi^n^ 

20 [002 5] */c*^WK: J;n«. ±ie©J; -5 J^rEEM^ 
©7J{?5-csy;e u > JHflPffliJfc J: iESMiij©*^:t)^(cjt; i; 

[0 026] 3 e.{C2|i:^Hj«:<l:*7«. ±fe© J: ^ .^cEE?^ 

30 fjffi»BEttS{c*f-r€.friBn-ji/©?g>jis*«i|ii:)^© 
< i *5 2 ^r-aiJS L . mm 3 n/c Bffie^^i*©!*^^ 
flPJ*j<J:?>'fgSliffi'J©^tcj£;c-C. #JEf4S:(c«*§-r.2.Sg<* 

[0027] ±fe©j: "yicmKm^icm^r^^i^Kt) 

40 ■e-©7j<^:t»©:^#<.»®B'f©8g<*lI*?rA:#< l/fcO. ^ 
(,HS7j<^;^©:^#l^@iB'f©JPL-WW:^^4#fS{cj:2,}f 

[0 02 8] 

[#EBJ©j|Jg©JgSI] *^l^©» 1 ©||*feJKJg{c-:>l» 

r. SI *>6S6^#jisu^cA5i=>iftBj-r^. 2|sjiteji$^ 
-rufmu-fiz. 3*5tf3iaa-;u4. 5*jj:(yf|i^p 

50 -;l'6, 7K<fcOSiS:^|P]{C3£}#$nT*J»5. Sfctfiffl 
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{t. 7^ h')lu-j\.8. 9. 10. 11 ^/ro. f^lEli 

13. 14. 1 5ccj:«95:}t3rirc>'5o cn 

6ltE$4S 12-15 t3:+»J^j:PJtt^WT-5> t*- A 1 
6. 17. 18. 1 9tcKO«C:r6nr*jO. AffiffliJC^ 

9) (ratxmmyji^^o^m^mzo. 21 (^sft^ 

i)m^f^tiXl>^^ ^ift^S20. 2 l«:^i^^|g 
lftT<E>CiCC<l:Otr-Al 8. 1 9^*^:&f^tc^S6$ 

■tf'S>1t3^i?^j:or:loO. cniCj:0fmD-jU2. 3<D 

FMy (1I2#M) ^^fb^ii^ C i^J)^^ * 
ti:^. r-r KJUn-Jl/S. 9, 10. 1 l^m^fc 

[002 9] ^wmm2 0.21 ^mmLxi,>rj:\,>m(D 

f-Aie. 1 7(C«. }flLm:f$^y >tS^2 2. 2 3 
^(Dpxrfmu-J\^2, 3^*^:)7l^CCffU«C'^'2>ct^ 

^j^rorc^eo f^a-;i/2. 3K:inj=b^»*T:erni<D::fj* 

y= (T/R I + (Tb -T f ) 
JiiBS; (4) CD^-^IES^^SP. h^l/^'T. 5g;t;Tb. 

(4) «:<l:-:>"C^>^j:^:7'i2-^ hMy^^^^^^Ct 

[0 03 3] S^or. ±iay/cC:r:^-:7-fe^> h$-l±/c{ig 
W^mn-;l/2. 3^-fety hLfd^tc)BS^?f;l«. EE 
?^CcJ:-sa;^>^C7K^;^)!)if^mn-;i.2. 3(,c^^rhC 
^L^^^±'r^Cti)^X^. WKm^l 2-1 Stc^^fj: 
^mmut>^<D^m<^Cti)SX^^. BE5ItcJ:o 
Tlfei-r^S ( 1 ) (Oyk^tfSl^m^. »EEttS 1 2 . 

1 3tC«J?0f^t:f>'y >:$''2 2. 2 3^cJ:€>J9L>f^Ci^:^J 
Qi)mt>'DXi.>^f)^. cn«ffmn>-;l/2. 37&^-^^o 
3&>J^cCl^<fc^^^$i^-&*>©X?. IIJBft^l 2. 1 3CCW 

[0 03 4] ll3CcilE$6^1 2^±:^J:0m/clS^^ 

ffl?L2 6*:'6*fflSI&te?L2 7-3 2^51*3. ttiB^.«9 3}< 
<5r.>h3 3. 3 4, 3 5-^^ffin; (r-Y K^L-D 

^S3 6. 3 7. 3 8CCj:0SJ^§n. ^ti^tiT^zf 
3 9. 4 0. 4 UCrmmft-^^^^^n-So 4^>';;:7' 
iySII3 6. 3 7. SSiit. ^ti^tim7rs(Dj:'?liCmm 

[0 03 5] H4CCi|i&m2 7(DS22SP5J, 05tC+> 



(5) it^ga^l 0-2 3 0 30 8 

8 

n'-K-fe;U2 4. 2 5 (7j<^:^ffiiJS^I5:) tcj:Offi'J 
^?n€>o ^bX. imo-)l2, 3CD^7-fe';. hfiy 
^lISi?5tt. EJ2h;l.^. m^imtirj:^(^c^'^x^ti> 

?Jp^7}c:sp7?[63©;b (O^tf) *0 (*;^c«0tcjfiiif^lf 

[0 0 3 0 ] C<Z)cl:^6Cf^ma-JU2, 3icj&>*>-5>7K¥ 

10 Hn 2 ( $ /c« 3 ) Jnt) i>7i^^yj\^(Dt^ s 
(Tb-Tf ) /2 - (I) 

ai:^r'^^o ^/c. fti*4iPb1p-;1/4 (^/c«5) od 

FT = T/R I (2) 
FP = P • y/ (R I +RW) - (3) 

CC^. R\{t^Ti[U-)VA (^/c«5) O^S. RW 
20 «f^mo-;t'2 (^/ct3:3) (D^Sr-^^o 

[0 03 1 ] ^CT. ±gESC (1) «:*5C:^r7jc¥;tis^ 

[0 03 2] 
/2) • (R I +RW) yp - (4) 

y'mw^3 6 <Djai2gp^cD*a:&ffi]»Tffis^^ti-en^ 

r-^^o i!i&tt?L2 7-3 2(DS:{>5*:li<tg£S7!;5A#< J^j: 
J), n->»i'8(Dr¥±a«7t#<?^^JS®, n-^i.scci'f 

12-15 (O^^^^^^t^A^-^ < J^cC^o S>rtcc$& 
ffl?L 2 7-32 <Dm^m\^ a - JU 8 cOr?±M«^h $ 
<fj::^'fymEMSl 2-1 5©7^':^5t$S[«;^^< ^^j:^>, 
fit-^r. ±iBcDJ:^>d:#'tt^S6ieUT*&m2 7-3 2 

[0 0 3 6 ] ^/c. 1 (Dmy^i^iiim^cjtscxi^mji 

2 7-3 2CD?LS^iS!X'2>CitC<fc«9. »ff«|^12- 
1 5CDJttt4^:E0e5^C^A^C<hfer^^"„ ^6«^CD 
—m^7jk'rmx$>K>s MSSPCD$g?ft?L2 7a. 2 8a. 
40 3 1 a . 3 2 a cr)?LS*i**gB<D*&}ft?L 2 9a. 30a 

J^c^«^cc<fcn«. P--;i/ (f^lln-;i/2. 3-^r^KJi/ 

D-;u8-i 1) (omB}^ttc^^x^^ui)mf^>/ofm 
mc^'r^ctf)^xt^o j^ccfc. ±iB04-ii6r]ai 

•-</c#E#Sl 2^cga-r^1«3i«. »lil4Sl 3-15 

[0 03 7 ] l:Ji±(DJ:^tj::^mmBm(tCj:nitt. PEfi 
50 S14. 1 5tC5^8b^©20. 2l^mK)m'^. imvt 
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[0 03 8] ;*ctc. *^B^©m2(Diijfe?f$.moc>r. 

[0 03 9] ^7CC*5l>r». BEMm(tC{1^mti-)V2(,C 

F -fe Jl^ 2 4 ccr ^Ul $ S 0 «EE5iCc J: ^ r^iT 
-5S;{l)OSi. fflL«t:t5^';>^^2 2tC<fc^WL« 

So=S + Q - (5) 

2l.mt}^n. ti-#^4 2r±^ (5) tCfi^oTfflb^^ 

it#^4 2w:ai:;^j$n^:^^. m:^Q<om\'x-%m(o 

fc^. SfM^^CC<fcOti'S^4 2^C^ifc<i: LT#Ar 
fcctC^o S!JfflIS4 4-C«tf»S4 2'C*is?)6n/cS^A 

[0 040] «±(DJ: ^ U^mB^^cXtilt. m 1 CD 
^»$jSil^«<Z^:§^)5M#6n^/cC:f'C>:c<. PEWS 

12. 1 4cc/jn^D^^j^«(ciatt«gHrttc-r^ci3&i-r 
[0 04 1 ] 'A^. :^m^<om3(ommnm(^r>{.^x. 

[ 0 0 4 2 ] 0 8 CC^Jl^r PEttS 1 4 ccjjn*?^* 
^:^;;!)^D- K-fe;b2 4tcrS'JS?n^c a-F-fe;U2 4 
«:r^ffl3n/cSo«tt»S4 5tcii6n. ttS:SI4 5 
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rg^EliSl 4<DWBE|IgWfiiSmaxi]:Llj?$n?>. S,t^ 

SS4 6tCi©Efi-^*Wtfr^o CC-C. iiESAp« 
S max^ffi ^ fi CCtbl^iJ U /c^^tD J: ^5 fOl i T . 
Ap = at (Sa-Smax) - (6) 
cctc, a,«^3S-c^eo ^'2)CniApi^-^fflrfc 
ctl^o fIL/, ^ (6 ) (DAp7&sfiCDt|^tCjlSET^C<b 
tiOi^cCl^ fflL«t:f5>y >^2 2ffliJCDllE$ll]$l 

2ic«. •^t3:»9EE;^?i)3^S4 7Cc<fc-5T^cc-^(DE:ti 

10 (omifim^^tiho 

[0 043] ]lX±.(0^otj:^miim.lcJ;:ti{t. m 1 (O 

1 4Cca;Acfcc:ti*^*i7&^o/cB#cc. «*&iaE*ti:A:?-i^-^ 
ci^cj:orPEI*Si 4 ai*oftS?^m^ifA^-if> 
D-;U 1 0 il^EttS 1 4 <hcoSfti^P;S#\ 

^•r^ci^s-c^^o ^/c. i^Ettsi 2«}?0'f^c:rs/ 

[0044] ;^cc. 2ls:^?g(Dm4 <^)SIJfeJf$^.«:oCir. 

[ 0 0 4 5 ] ^ 9 ^c^jc^r ti, f^EiAs 1 4 ^cDm^a^ 
F-fe>'U2 4tcr|^tti$n/c:j^So«it#^4 8cc3Me» 

C C X^mt& 1 4 <D WEPS^ffi S max<b im ^ tl 

2fflcDfflEi^^tc*>^E;^?PI^II4 GtcMEm-^^ffl:;^ 

30 Aq = a, (So-Smax) (7) 

CC«:. a,«^^T'^-2>o fib. J?L^^t:r;f33&5 0CC?:i 
€>iu-Ji/2. 8, 1 0(D{4§*i:^^^«:3^j:'S/ces?). ^ 
( 7 ) J: ^mmcowmxm.m'^tit^ O «TCc j^c 6 ^j: 
C^cl:^. Aci(,C%m^mrfX^<'SLmti^h^. ^>-2>l^ 

[0 04 6] J^±CDJ:^>:c:$:||Sfeff$m<fcn^^. m\(0 

msmm t mm(Dnm-^m htihtm xt^ < . isEiits 

1 4tc®::Ac^j::t;*^:<>^3&io/c^W:. J¥0«i:r5>y >:5^^2 2 
40 $4S 1 4 ^cJlin^D^ F - ^)V<07K^ti^/\\^ < a-;l/ 

1 0 <h»E«is 1 4 <bcDSft4*ESg^. m{^^^m±r^ 

ctt^x^h. 

[0 047] ;^CC. ^js^BjCDUbXD^jFSff^l&tC^l^r. 

SI occj:osiBj-r'E>o ^ 1 occfcc^r. cn^Tos 

[00481^1 0(^^l^X\t. EE5^f^«:r-Y FjUp- 
JU 1 0 <on±M u 5&^#Ell6S 1 4 I^cc>=t^> :7'S'J^II 5 

0 {w±Mmm.^m ^crsu^sn. r>7'5 ucr^ 
50 c(ot\n^b2xmmtu^n±M\x,t(DmA 



Au = u - Uo ••• ( 8 ) 

[0 049] t^_h<D<fc ^ :/^j:*lliiS?fJ.^tc mi<D 

lo-t^. iiiii4si2. \Aticmiim^r^ct^m< 

[0050] ^J^C^C. 2|s:#6eg<Dm6 <D||Ji?fJ,^^coc>T. 

[0 05 1 ] ai 1 tc*5Cir«. ffiS^^T-f K-'i/n- 
}V 1 0 cDr#-bS u tmmii^ \ Ap^co^-vv -y'^m.^ 5 

«iai^ti/cuttttStS5 4tcffi:t?$#i, COtf-SS 
5 4 rsm <t ^^cC -Sr^iMu „ <b o^A u ^^mra^©^ 

(8) ^CcfcOtf^^n^a CCT^. Au*5:gcr)B$(i7jc^ 

A p «A u ^itmi^tox<ox ^ umt^^. 

Ap = a, • Au — (9) 

tbfecfclio flL. ^ (9) (DAu3&5iE<Dit^^'igSt- 
^t:<hliL3^j:c:^, -15. ffUW:ti^»;>^2 2iffJcD»ffi 
f4S12tCl3:. •^«0EE^HS^S4 7&C<fcr>rm«:— 5t 

[0052] «±CD J: ^ 35::*:|IJgff$^^Cctnt^. ^ 1 <D 

[0 05 3] :^mj^(omi<omtmm(^r>\,>x. 

m \ 2J:»)l»aj*r-5»o 01 2tc*5C^r. cn^-CtDS<?: 

|H}^CDgmCC«|H] C « L r ^ ^ o 

[0 0 54] ^1 2tC*>Cit:«. IB5B#tCT-Y F;l/P- 

o^cTS'j^^n. T>:7-5 Hcrmmm-^cc^^^n 
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5 5 xmm tUh r?±a u „ t (OmA u iSO^ 
(8) CCj;t9lt#$nS« CCr. Au7&5:gCDB#Ji7K¥ 

Aq = a, • Au (10) 

^iD-;U2, 8, I 0<DiiLm^^T^^mcrj:^fcib. ^ 
10 ( 1 0 ) tc J: -S^fficD/lEa-CW 0 tiTWl^cC 6 

^'jrliJ:^. AqCc$iJPM^iSC:tT:te<d2^3&5*So *^Ci 

[005 5] &.±<DJ:^rj::$mmmm^J:ti\t. m 1 O 

nifems t mm<Dm^f)m hn^ fcvj xu<. #eei6§ 

1 A^cmXt^M^t^t^r>tdm^. J¥U^^l:fe>';>y2 2 

14^ 1 4^ttl:b^ h-^;l/CD7K¥;^^/hS < n-^ru 
1 0 1 4 £(DSM^RS€r\ ^«^^P;5±T-2> 

20 [005 6] *^Bj©lS8<3Dll»ff$Sgccoi»r. 
SI 3tiC^y)mmr^. m \ z\tmm,<o±.^^(o\^t^ 

[ 0 0 5 7 ] |§3 1 3 k;*5t^r«. j»f1^ffiij©n- F-fe;U2 

Awt^cxmmm^cmf^h^^^tis.tK t^fcimmo^u 

30 115 6-C^n^<D^AS3&5;j«:^^ 
AS = S.-So - (11) 

[005 8] mmM^^l A[t2>r><DW^1^^^^tr y F5 
7. 5 8. 5 9^WL. ^n-enjtSlL'/a^iffittlEJS 

m^^^. s,^3K^c«^n^nflE:tFp^6 0. 6 i . 

6 2 7&5^g$n. F 57. 5 8. 5 9 

40 $ fi^fm^^EE:^ p . tmmmjhmsji p □ ;&5;?cc!:)<i: 

[ 0 0 5 9 ] IP-^. ASi)^sE<omtmm<Oii^^t}ifii^ 
^tli)^:K^\^>(OXPo^imr^o itJi (?SEE) SAP 

[006 0] lU±(DJ:otj::$:mmmm(^CJ:ti{i. m 1 (D 

50 :K^imm(Dm±mm(om^mK^y^^<'rhfctb. m 
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[0 06 1 ] :$:|%?8(Dm9<DS]!f6ff$moi^r, 

[0 0 6 2 ] 0 1 4tC*5Ci-C«. #EI4S1 40 300 
fc^' -v -J y'^m^S b . 6 6. 6 7tcj:0. T-Y K;^^ 

8. 6 9. 7 o(fcxmnm-^(^cm^^ti^o c<o^h. 
*5^gpo??±aucCcMbr(i. SI 0-1 2ri^0jL 

Aul = u« - Ud (12) 
[0 06 3 ] 3o(Dte?g^ D^^^:' h 5 7. 5 8. 5 9 

^ri'etimttm^ 6 o . e i . 6 2 fj^ms^n. 

m^K^yf^^y h57 . 5 8, 5 9 I^CDfflJE^flSU^Mffll 

3tcj:OI9:^$n^o ^ur. BuiBfhSc$h/cAu.« 

4— ^(D^«^ 6 4 ^Ccfc D [±1:^? ^ ^^f^fPMil^EE:^ 

[0064] IP -fe. Au. 7&5iEOB$ti, jygf^ffliJOD^±S 

u 0 c . J^f^fflijcc jii:;Ac^c7K¥:^j?!>5jjnt> t 
^mm^'^h. ccD<b#coJtjEaAp^3:Au.cD$fe>ptffl 

[0 06 5] \cX±soj^^u:^mi&mc^ti\ii. m i © 

ctf)ix^. cntc:j:«3P-;H Oif^EEIigi 4©^ 

[0 0 6 6 ] ;j^iC. :$:^BJCD^ l OcD»fe^^^,k:ol> 
SI 5tcj:0lftBjTe» SI 5«IHi«0±¥5>^ 

)itt®TiStcjfic^:^*igaffl'J<i:-r^, s/c cn^-eos 
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[0 0 6 7 ] SI S^Cfcl^TtJ. J^f^ffiiJon- F-fe;U2 

4W(^xm{w\(>cmt>^7i<w-t}s,f)K tfammcou 

- F-fe;U2 4 DCcr|g«ilFiJtcJjnt5-2)7j<^;t?So35^5. tti 

S5 ex^tib(DmAs^m^o:>^ (i i ) ^cfc^iit® 

it^7 2«AS^A;^b. AS:^5iEOB$CCtJ 

c:f 5> y > ^2 2 "^(Diitimmm i a (^mmt^A a 
10 0 . A s i^n<Dmc \xmc%mm<07K^t} s o <Dyj-^^:k 
^i>(Dx. mmm(DWLm^^^viy^2 2D<DKt}mm 

^7 si^cmEEm^AQ^^m^. mEMAqiitAscDftm 

l\ iKL. nbi^ii:^'^^0i,crj::^ta-)\^2. 8. 10 
(DiiLm-^^^^M(>crj:Z,fcisb. A q (DmK(DmmxwLin 
Vft}t^ 0 t^TCC rj:t^tj:i,>^^^ A q CcSlM^^C:f r *5 < 

[006 8 ] Ja±(D<fc ^» 3^cC**Sfe?Kffi^ J: m 1 © 

I ^mmon um-f v > cc cfc s mbm^t) ^wp 

$-i±^/cd?>. PBEIA^l 4Ce:Jnt>^ h--^;KD7K^:;f;^ 
SI 40S«*^l»lf. ^f^^^R^S^-r-SCi^^-c^-s^ 

[0 0 6 9 ] yccc. ^mn<Dm i i cdh^jf^^ccoi^^ 

mi 6&Cj;0t»?S*r^o SI 6iiffiliSI<D_b^^^ 

30 [0 07 0] SI 6tc*5lirti. »EI4S:1 4<D3o© 
ffl?g^«Q^^-:; h5 7. 5 8. 5 9CC^g$n/c+> 
:7*t^ttlg6 5. 6 6. 6 7tc:<t:0. T-f FjI/U-jH 0 

9. 7 o^xmmM^(rcm^^ti^o c<ooiE>. 
(on±Muc^cmLxu. mi o-^i zxmmLtcut 
mm(Di><Dx^Ki. mb--m7 (omm^trntmrnonikm 

muoimM-^7 iifcxtf^ti. ^(DmAu,^mi^(o^ 

(1 2) ^i:Dit#2nit@li7 5CcA:^$n^o 

40 X. Aut^^jE(om(fC{tmw}m<D7i^W'tfSo<oyjf)^:k^{^^ 
ct^Mmt^<ox. %mm(DWLm^iyvy^2 2D 
(Di£:f:}iMm^7 sticmKmnAQ^m^. Au,i)^n(o 

r^(ox. tmwKDWLmiiy »; >y 2 2W(DB^mm 
m 4(,cm&m^A(i^m^o mEMAQfitAu^<om 

{IL. Wmi'^t}-f)^0(rCtj:^to-)l2. 8. 1 
#t:f:t}75>50OTtc)5:6«cuJ:^. Aq tcSfM*Si:rr*> 

50 <iJ^^^^^$>ho 
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[0 07 1 ] &.±<DJ:^tj::^mmBm(tCj:n{i. m 1 (O 

^n{}>^i^^tcisb. fllEliSl 4tcSDto-& h-:$?;KD7j< 

[0 07 2 ] ±mLfcme. ^J:Z/m 13-16 

Oc4oa^X«ffl?gOf>¥i' y y'^mmo^^ 1 10 

[0 07 3] 

F cc n - ;U7&5gMt- ^ C <h ^ RS±"r 'SC^jJ^ir^-S, 20 

[0074] s^-oT. u-ju^<Dmi^^m:s±v^. m 
imi] :$^^mo:>m i (ommmmitc^^sMmojEmm so 

[S3 ] ^ 1 CD»IEf4S(D^f5t^I^B«r^0-C4»or. 

[^4 ] mEEm^(Di^mi<D&m(iC^^'f^myj\^mmm 

[s 6 ] .««©i|ii:&[$ifiaccieciri&tt?L©?LS^^x. 4o 

[0 7 ] :fi^m<Dm2<ommmm(fC^^f£mm^ffkrm 

"C*r>t:. EE5i«O±*^*(DjEffi0'C*>-So 

[08] 3 (ommjim^c^ ^sMWi^Tf^rm 

x^-ox. EMm(D±^^(o]Emmx$>^\, 

0T*ot:. Esm(o±^^<ojEmmxi>^, 

[011] 7|s:|%0J(D^6CD|llffe?f$Si«:J:^E5i«^7iT-r 50 
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0r*>-pr. BE3ilS(D±¥^<DiEffl0T*-5o 

[012] :^mm<Dmi<DmmmB^cj::hEE?mi7jKf 

0r&-pr. ffJii^Oi^^cDJESST*^, 
[013] *ffe?BCDm8<D^j!iSff$.@.CC<fc^E}l^:S:7j^t' 

[014] *^?ScDm9(Z:)*lffeJf$SCCj:^EJi<i«:^-r 
mx$>^X. EESm(D±^^<D[tli)^^X:&m<DmR^± 

[015] :*:j%HjcDm 1 o<Dmmmm(^cj:^EMm^m 
rmx$>'ox. E^mo:>±m^^±-yjj:r)mcmx$> 

[016] :^mM<Dm 1 1 cD^]tem^.^c:J:^BE5It^^7T^ 
^mx^^-^X. EE52«CDi:^^^±77J:Om/c0r* 

[017] mi4^^cJ;>:prf^^a-Jl/J&3:}t'r'6ES 

1 EBSW 

2, 3 fma->;l/ 
4. 5 c|3^n->il/ 
6. 7 M5^P-;l/ 
S'-i 1 r-Y K;i/P-;u 
12-15 ItEWS 
16 — 19 t*-A 

2 0.21 ^mmm 

2 2. 2 3 » U{*l:fi^';>i5i^ 
2 4,2 5 n-K-fe-^b 
2 6 (i) *&te?L 

2 7-3 2 (*fflS) *&tt?L 

3 3-3 5 ?S7g^D^^-;'h 
3 6-3 8 ^^^yy'^ltim 

3 9-4 1 r>y' 

4 2 ft»il 

4 3 E;^t^ffiS 

4 4 mm^ 

4 5 ItmS 

4 6. 4 7 &t}mms 

4 8 it#S 

4 9 EEt>^^S 

5 0 ^i- 

5 1 r>y' 

5 2 itffS 

5 3 mwm 

5 4. 5 5. 5 6 l+gLg 

5 7-5 9 m^^K^yf^iryh 

6 0-6 2 KJommS 

6 3. 6 4 mmm 

6 5-6 7 ^^yy^^mm 
68—7 0 r>7' 



7 1.72 nnm 

7 3. 7 4 KtiWS^m 



17 



(10) 



*75 



H^^W- 10-230308 
18 



m 1 ] 



[114] 




1 :ES« 

8-1 I: T< Kj^o-ju 

22.23:a'Ul^fti'y^3^ 
24. 25:o-K-tJW 






33 12 



33 12 



ims] 





25: (l.)»iA?L 
27-32: 

33-35:3ft»tO#^v V 



!KFgg^ 10-230308 





[010] 



.S3 ^52 













51 


t 
















II 1 ] 



12] 





(12) 



nmW- 10-230308 



{013} 



[131 4] 





57-59 :affltO 'If K 



65~67:#>yyttaiS 




(13) 



mmW- 10-230308 



6] 



71 



68- 




220 Aq 



I 



22W 



?5 



